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This invention relates to devices for testing ex- 
plosives, and more specifically to a device for pro- 
ducing samples of explosives which have been 
partially burned under specified conditions. 

An object of this invention is to provide a de- 
vice for producing samples of. explosives which 
have been partially burned under conditions sim- 
ilar to those encountered in actual use. By the 
use of this invention, it is possible, for exaraple, 
to detect by means of the pitted appearance of 
the partially burned powder grains, flaws in the 
powder which result in an uneven rate of burning. 

Another object of our invention is to provide a 
device for testing explosives intended for use in 
jet propelled devices, by partially burning sam- 
ples of such explosives under controlled pressures 
so as to approximate closely conditions existing 
in the intended use of the explosives. Although 
the device may be used to particular advantage in 
testing explosives for use in jet propelled devices, 
we do not intend that its use be limited to such 
explosives. 

A further object of our invention is to provide 
a device of the character described which will 
operate without danger of damage to the device, 
by reason of its inclusion of a pressure limiting 
shear ring which will give way in case of exces- 
sive pressures within the device. 

A further object of our invention is to provide 
a device of the character described which is sim- 
ple in construction, easy to manufacture, and 
inexpensive. 

These and other objects of the invention may 
be better understood by reference to the accom- 
panying drawing, in which 

Fig. 1 is a longitudinal cross sectional view of 
one form of the new powder testing device; 

Figs. 2 and 2A are plan and side views, re- 
spectively, of the shear ring employed in the 
device; 

Figs, 3 and 3A are plan and side views, respec- 
tively, of the perforated disc employed in the 
device, and 

Fig. 4 is a detail view of the piston partly cut 
away so as to show how its sections are screwed 
together. 

In the drawing. the numeral 1f designates a 
evlinder which is threaded internally at each end. 
A, threaded base plug I! is screwed into the lower 
end of the cylinder, the base plug having an axial 
opening extending therethrough. In the upper 
end of evlinder {fis threaded a cylindrical nozzle 
holder 12 which extends out beyond the end of 
cylinder 10, a short distance. A recess is formed 


in the interior of the lower end of nozzle holder £ 
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12, and in this recess is fitted a shear ring {3 
which has an inwardly extending portion !3a 
serving to retain a nozzle 14 against movement 
out of the nozzle holder by engaging an out- 
turned lower portion !5 of the nozzle. 

Within the cylinder (D is a piston having a 
lower portion {6, an upper portion 11, and a re- 
duced central portion (8 which is surrounded by 
a pipe spacer !8a, the purpose of which will De 
explained below. Shoulders {6a and {Ta are 
formed on the piston at the ends of its central 
portion 18. As shown in Fig. 4, the piston is pref- 
erably made up of two parts screwed together at 
19. The lower portion {6 of the piston is of such 
diameter that it fits snugly in the axial opening 
in the base plug 1 but with sufficient clearance 
to permit axial movement of the piston relative 
to the base plug. It is important that the fit be- 
tween the lower portion {6 of the piston and the 
base plug Il be sufficiently tight to retain a com- 
bustion-retarding fluid 28, such as water, and 
prevent the fluid from leaking out of the bottom 
of the ‘cylinder. The upper portion !7 of the 
piston is considerably smaller in diameter than 
the lower portion 18. The annular space 21 þe- 
tween the upper portion of the piston and the 
ovening in nozzle {4 serves a purpose which will 
be explained below. 

A sample-supnorting disc 22 is mounted on the 
piston at the lower end of its upper portion !7 
and is retained in place by shoulder {Ta and by 
the upper end of pipe spacer [8a. Powder sam- 
ples 28 are mounted on the upper surface of the 
disc 22 by means of worm head trap rods 24 which 
are attached to disc 22 by screw threads or other 
suitable means. The diameter of disc 22 is 
smaller than the inner diameter of the casing 19 
so that the disc fits loosely in the cylinder. A 
disc 25, which also fits loosely within the cylinder 
{9, is mounted on the piston at the upper end of 
its lower portion 16 and is retained in place by 
shoulder 16a and by pipe spacer [8a. This disc 
may be perforated, if desired, and serves a pur- 
pose which will be explained below. 

In assembling the device. the base plug !1! is 
screwed into rlace in the lower end of cylinder 
19, and the cylinder is then placed uoricht on a 
heavy plate having a hole through which the pis- 
ton may pass. The hase plug Il is stonnered and 
the fluid 29 is poured in to a level between discs 
22 and 25. after which the piston assembly, to- 
gether with the powder to be tested, is placed in 
the chamber of the cylinder, and the nozzle 
holder !2 with the nozzle contained therein is 
screwed into the upper end of cylinder 19 The 
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electric squib wires (net shown) for igniting the 
powder sample are passed out through the annu- 
lar space 2f. 

The operation of the device will now De ex- 
plained. When the powder sample 23 is ignited, 
the gas pressure in chamber Io causes the pis- 
ton and the elements carried by it to move down- 
wardly relative to the casing 19, due to the fact 
that the cross sectional area of the lower portion 
{6 of the piston is greater than the cross sege- 
tional area of the upper portion {7 of the pistor. 
As the disc 25 moves downwardly with the piston, 
the fluid 20 flows around it and through the per- 
forations in the disc, resulting in a. retarding of 
the movement of the piston. The rate of move- 
ment of the piston can be varied by changing the 
diameter of disc 25 and by changing the number 
and size of the perforations in the disc. The 
speed of movement of the piston is also governed 
by the difference in the cross sectional areas of 
portions {6 and 11, by the inertia of the system, 
and by frictional forces. Variation of the speed 
of movement of the piston varies the length of 
time during which the sample burns, as will be 
further explained below. The faster the pisten 
moves, the shorter will be the length of time dur- 
ing which the sample burns, and vice versa. 

As the piston moves downwardly, its upper por- 
tion moves out of nozzle {4 until the upper end 
of the piston clears the base of the nozzle, at 
which time the gases under compression in cham- 
ber {0a suddenly rush out of the nozzle, and the 
resulting fall of pressure extinguishes the burn- 


ing powder. ' By this time, the powder has moved Si 


down to the water or other fluid 20 and is pre- 
vented from reigniting by being plunged into the 
fluid. If at any time during the burning of the 
sample 23, the gas pressure in the device exceeds 
a predetermined pressure, usually around 10,000 
pounds per square inch, the shear ring 13 will 
give way and nozzle 14 will De blown out of the 
nozzle holder 12. If desired, a sleeve (not shown) 
may be provided between the nozzle and the noz- 
zle holder so as. to avoid damage to the nozzle 
in case the nozzle is. blown out. 

An important feature of the invention is the 
provision of means for closely simulating condi- 
tions existing in actual use of the explosive being 
tested. The pressure existing in chamber iflg is 
controlled by the area of the annular space 2! 
surrounding the upper end ÍT of the piston. If 
the area of the annular space is increased, the 
pressure will decrease and vice versa. By making 


the area of the annular space 2! equal to the a5 


nozzle area of a given jet propelled device, pres- 
sures may be generated in the chamber ifa of 
the same magnitude as those produced in the jet 
propelled device in which the explosive is to be 
used as a propellant, and may be maintained at 
the equilibrium pressure for the desired length of 
time. 

It will be obvious. from the above description 
that the conditions under which the sample is 
tested may be controlled as desired by. varying the 
clearance between the upper portion {7 of the 
piston and the inner walls of the nozzle, that is, 
the area of annular space 21, to regulate the pres- 
sure in the chamber, and by controlling the rate 
of movement, of the piston by means. of the dash 
pot, including disc 25 and the liquid 28, so as. to 
vary the time during which the sample is per- 
mitted to burn. 

We claim: 


1. A device for testing explosive compositions, v5 
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which comprises a combustion chamber for burn- 
ing a sample under pressure, means for suddenly 
releasing said pressure after a predetermined 
length of time to extinguish the burning sample, 
a combustion-retarding fluid in. said chamber, 
and means for submerging the residue of the 
sample in said fluid to secure it against reignition. 

2. A device for testing explosive compositions, 
which comprises a combustion chamber for burn- 
ing a sample in a limited space under pressure, 
means for suddenly releasing said pressure after 
a predetermined length of time to extinguish the 
burning sample, a combustion-retarding fluid in 
said chamber, means for submerging the residue 
of the sample in said fluid to secure it against 
reignition, and safety means for releasing said 
pressure when it exceeds a predetermined limit. 

3. A device for producing a partially burned 
explosive sample, which comprises a cylinder, a 
combustion-retarding fluid partially filling the 
cylinder, a plug mounted in the lower end of 
said cylinder and having an axial passage, a noz- 
zle mounted in the upper end of said cylinder, 
a piston in said cylinder extending into said noz- 
zle with a substantial clearance and fitting closely 
in said plug passage, said piston being of larger 
cross sectional area at the plug end than at the 
nozzle end, a disc on said piston near the end 
which extends into the plug and normally con- 


$ fining the fiuid between the disc and the plug, 


and a sample carrying disc mounted on said pis- 
ton and disposed in a combustion chamber þe- 
tween said first disc and the nozzle, the piston 
being operable by combustion pressure in said 


= chamber to withdraw the upper end of the pis- 


ton from the nozzle and cause said first disc to 
displace a portion of the fluid into the chamber. 

4. A device for producing a partially burned 
explosive sample, which comprises. a cylinder, a 
combustion retarding fluid partially filling the 
cylinder, a plug mounted in the lower end of said 
cylinder and having an axial passage, a nozzle 
mounted in the upper end of said cylinder, a 


_ Safety shear ring holding said nozzle whereby 


said nozzle may be blown out of the cylinder. 
when the pressure in the cylinder exceeds a pre- 
determined limit, a piston. in said cylinder ex- 
tending into said nozzle with a substantial clear- 
ance and fitting closely in said plug passage, said 
piston being of larger cross sectional area at the 
plug end than at the nozzle end, a disc on said 
piston near the end which extends into the plug 
and normally confining the fluid between the disc 
and the plug, and a sample carrying disc mount- 
ed on said piston and disposed in a combustion 
chamber between said first disc and the nozzle, 
the piston being operable by combustion pres- 
sure in said chamber to withdraw the upper end 


; of the piston from the nozzle and cause said first 


disc to displace a portion of the fluid into the 
chamber. 

5. An explosive testing device comprising a 
cylindrical casing having an annular plug at each 


3. end thereof, a combustion-retarding fluid in the 


casing, a piston having its lower end of greater 
cross sectional area than its upper end, said pis- 
ton fitting loosely within the upper plug and fit- 
ting sufficiently tightly within the lower plug to 
retain said fluid above said plug while permitting 
axial movement of said piston relative to said plug, 
a disc mounted on the piston so as to lie normally 
in a combustion chamber defined by said upper 
plug and said fluid, said disk being adapted to 
support a sample of the explosive to be’ tested, 
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@ second disc mounted on the plunger below said REFERENCES CITED 
first disc so as to function as a dashpot when 
forced into said fluid, and a safety shear ring 
supporting said upper plug in the casing, whereby 


The following references are of record in the 
file of this patent: 


said upper plug is blown out by excessive pressure ñ UNITED STATES PATENTS 
in the casing. Number Name Date 
CLARENCE N. HICKMAN. 1,049,187 Wilson ------------ Dec. 31, 1912 


ARTHUR J. DEMPSTER. 1,801,449 Olsen et al. ------—- Aug. 30, 1928 


